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(57) ' A gelatinised cereal product which contains a 
plant material which is a source of irtulin; for example 
chicory. Sufficient of the plant material is included to 
provide at least about 0.2S% by weight of inulin on a r» y 
basis. The cereal product may be used as a pet fooci or 
breakfast cerea?. " l > 



. -i 1 ■ 



< ; , ■ ■ • y, . , ... ,. ... 

m .*■ - ■■■■ 

LO 
CO 

o 

CL 

U 

Primed by Xerox (UK) Business Service* 
2.16.3/3.4 



(0: <EP Q8W569A1J_> 



EP0850569A1 

Description . . ^ . 

- • • . < • * ij» r «** .♦. :-v ■ . • ■ ■ ■ 

This invention relates to a gelatinised cereal produu Which contains oligosaccharide in the form of inurm; especially 
in ttie form of nahrsJ sources of inulin such as chicory. In use, the cereal product has a beneficial effect in the gastro- 

5 intestinal tract o* the consumer and hence upon the consumer as a whole. The invention also relates to a process of 
producing the cereal product and to methods of promoting beneficial effects in the gastro-intestinal tracts of humans 
and animals. The cereal product is particularly suitable to use as a pet food. 

OJinc^accharides such as mulin and various fnjctc^igosaccharides are reported to promote the growth of bTido- 
and lactc-bacteria in the gastro-rrtestinai tract at the expense of pathogens such as Clostridium perfringens. For exam- 

10 pie, see Gfcson at at; 1994; food Microbiology. 1 1(6), 491 -498. Although most reported eatpenmentation has been car- 
ried out in vitro, there have been reports that these oligosaccharides have a similar effect in the gut of rats and humans, 
Further, promoting the growth of brfido- and lacto-bacteria through the use of digosacchandes is reported to have var- 
ious beneficial effects on animals and humans. These beneficial effects include the prevention or treatment of cfiar- 
moea, and irwreased Vowm; ^ 

is These beneficial effects have resulted in use of oligosaccharides, particularly fructo-c^gosaccharides, in human 
foods and feeds farfiwe stock For example, International patent application WO 94/2761 7 discfoses the use of a cara- 
mel which contains |fructo-oligosaccharides in animal feed to enhance the health of live stock. However, reports of the 
use of inulin also exist Pot example Japanese patent application 63-3091 47 discloses the use of a purified inulin in the 
fr.cd for younger animals to prevent cSarrhoea after weaning and to increase body weight. Similarly, US patent 

6 4,865.852 discloses the use of irjulin in the form of treated chicory as a feed for five stock 

Although the primary focus for oligosacchai ides has been human foods and feeds, for Gv« stock, the use of fructo- 
digosaccharides in a veterinary diet for pefs has also been suggested (WiBard et at; 1994, Am, J, Vet ftes,. 55. 654- 
659). Further, products containing fructc-oTigosaccharide are on the mar!*et; for example the Eukanuba product fThe 
!A*4S Company). ... . " • ■ • 

25 For the products which contain inulin. the inulin is usually purified from plants which contain higher concentrations 
. ci inulin; such as chicory. Jerusalem artichoke, leek and asparagus. Otherwise .the plant material is treated in some 
form or another prior to use! A reason'for the purification or treatment is that the plants themselves are reported to have 
bitter flavours which result in palatability problems: see for example US patent 4.865,852. This is particularly the case 
with chicory where the bitter flavours are believed to be due to ihe cortcentrations of sesquiterpene lactones such as 
-j// iPtfucin and lactucopicrin in chicory. Also, it is generally believed that more accurate control of the amounts added may 
be obtained with purified product Various procedures for purifying the inulin or treating the plan! material have been 
reported, dually however they include me'steps, of chopping up ihe plant, extracting it. and h>drolysing H with acids or 
enzymes, the hydrolysate .is then collected andeondenseo to obtain the inulin. For example, Japanese patent applica- 
tion 63-3G9147discfoses I'^rintfi^ 'clji^^^.tubers,' partially hydrol^ng them with acids, and then drying the rryctorysate 
3S with.cr without neutralisation: ' . !" " \ < x ; j * e * : . 

Unfortunately, frjtfo^lioosaccr^ and purified inuTin greatly add to the cost of the products. Consequently, for 
pet foods, their use has been confined to speciality veterinary products sue) i as the Eukanuba product and to pet treats. 
Similariy, for. human foods, their use has been confined U> specality prf^ucts.- - • 

Therefore there is a need for a cereal product which has the properties of food which contains fructc^igosaccha- 
40 rides and purif ied inulin, which tipaaiabie to humans and animals, and which may be inexpensively produced. 

Accordingly, in one aspect, this invention" providsc a cereal product which cofnprises a gelatinised starch matrix 
• which contains an amount of a plant material which a source of inulin, sufficient to provide at least about 0.25% by 
weight inulin, on a dry matter basis.' ~ ' , " ' . v 

It has been surprisingly found that adding a natural piarit material which is a source of inulin to the usual ingredients 
. 4c of gelatinised cereal products aril then ; gel^ does not adversely affect the palatability of the food 

to humans and pets. This is des^tQ the presence of sesquiterpene lactones such es lactucin and lactucopicrin in the 
plant materials. The g^&tmisation of the ingredwrtsfif the cereal products surprising appears to remove or destroy 
these compounds. Also, trials indicate that dogs may find the cdoksd food even more palatable than commercially avail- 
able foods. Given mat these plant materials were thought to be highly unpalatable to animals, this result is extremely 
so surprising. Cats find the coc^ food at least as palatable as commercially available foods. It is also surprisingly found 
that gelatinising of the ingredients does not result in any significant degradation of the shorter chain oligosaccharides 
oi inulin. Therefore! it is believed that the gelatinised cereal product retains the properties of unprocessed inulin. 
The plant material. preferably comprises an inuliiwich' plant material such as chicory or Jerusalem artichoke, or 
. . both;- espedatly chicory. The gelatinised cereal product preferably contains sufficient of the plant material such that it 
55 comprises at least 0.5% by weight of inulin on a dry matter basis. The maximum amount is inulin is preferably about 
. 1 0% by weight on a dry matter basis. The gelatinised cereal product preferably includes at least about 0.0 1 % by weight 
of kestose; 0.01 % by weight of nystose artci 0.01% by weight of fructosyJ-nystose. More preferably kestose. nystose 
and fructosyl-nystose make up at least about 0.1% by weight of the gelatinised cereal product; for example the gelati- 
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nised cereal product may include at least about 6.04% by weight of kestose; 0.04% by weight of nystose and 0.04% by 
weight of fructosyl-nystose. . 

Preferably, the gelatinised matrix further includes protein. The gelatinised cereal product preferably comprises an 
extrusion cooked product The extaision cooked product may be in dried pellet form, dried expanded form, or flaked 

" 5 form. '■- - ' ■" ■ , ' ■ >.. • . . w ,• j n j. > , 

~*' K ' : - In a further aspect, this invention provides a process of preparing a gelatirtfsfed esHaal product v^hich contains at 
least about 0.25% by weight tf.inuln.on a dry m^erbasis, maprbcess eb^rl^p&ttfeing a starch source, a pro- 
tein source, and a plant material which jsaspurc%c^«iu)jh to tarn a gel^nise^^rft"^pre^n matrix which con- 

-''*■•'' r: tains the Inulin: ■ •' v * "«i -c >- J .?:';"«'•; .r'^JT i»v • ^ - - 

* Vo : Preferably the starch source; protein source, and plant material are 'ffiuskifi i cooked and u.en extruded Further. 
c '■' the extrudate maybe dried. :r.:«. w : - » / . ,...'„ *Vv "= i-" •'■ ' 

In another aspect, this invention provides a method of irraeasirig trre^iges^lity of acereai product comprising 
: ~ ; incoiporating a plant material which is a source, of inulin into ( tbe cereal product' * •"" s ^ ' r a > 
r ' f In a yet .urther aspect this invention provides a,method of d^ea^^te^fearV^o^lp^ the method compris- 
is ing feeding the pet a gelatinised cereal product which contains an aripunf of a fclant inaiewwtich is a source of inulin. 
7 sufficient to provide at least about 025% by weight inulin. on a~<fty matter bwjfc^ j^ 1 ; 3 ' " 
' ' ' Embodiments of the invention are now described, by way of exam^e/c^ ; ' h 1 f ^ ; 'J 
' V ' The invention provides a gelatinised cerealpixxJuctwh 

of i. .ulin, sufficient to provide at least about 0.25% by weight inulin, on a dry n^eTte^-TTie plant material used may 
• go be any suftabte source of inulin; for-example chicory. Jerusalem artichoke? iee& Viiori. yacoh, asparagus which con- 
tains high levels or inulin. and mixtures of these planted However, inulin ricXptartt materialmen as chicory and Jerusa- 
lem articl oke are rvafemsd; especially chicory. These plant materials usually co^rise at least about 50% by weight of 
inulin. For ease of handling, the plant material, is preferably in a dried, cornrni^ed' form. For simplicity of description, 
' v the processes described below are described with reference to the use of .dried, comminuted chicory. However it is to 
25 be understood that any suitable plant material may be used in any suitable form' ' 
' ' The remaining ingredients induded in the ^ 
1 used in gelatinised cereal products. Usually these ingredients include a starch' 'source and a protein source. Suitable 

starch sources are. for example, grains such as corn. .rice..wbeat, beets, barley, bats; soy. and mixtures of these. Suit- 
able protein sources may be selected from any suitable anipial or vegetable protein source; for example meat meal. 

• 30 ' bone meal, fish meal, soy protein concen^ates. milk proteW,,gluteq. and the like. The choice of the starch and protein 

' sources wiil be largely determined by the nu#rtional nee^s '# the. animal or human,' pajatability consideiations, and the 
type of cereal product produced, various otnefin^edienfe, Jor example. sugar/ salt, spices, seasonings, vitamins, min- 
erals, flavouring agents, fats and me-lik^may alspie incor^rate^lnto^ the gelatinised cereal product as desired. 
Tiie gelatinised cereal "product may be produced iK.many btffefefrt ^fc'Wd&redr However, for a dried cereal 
-"••as ' product an especially suitable way of pro^upiog.t^e prttfcict ( is ex^& 'cootoYi^. -This may be done as is well known 
in the art. For example, in one suitable process, a feed rrixture is fed into ef ^^cbriditioner. 4 The feed mixture is pnmanly 
made up of a starch source, a protein source, ar^the^icory, Preferably meWcory comprises at least about 1% by 
: ' ' weight of-tne-feed material; more pr/e^^,^l^,a^^ bywe^ Wr^rto 'tfefficoryte preferably about 
20% by weight; especially arx«jM()%bx>weigtt t;i ljfr , ^J^-X*.,'' -.?"■ 'f- ' V 

' 'id • In the precbnditionef , water or steam, or bothj, fomixep; into the Je& rrTjxtuf k' Sufficient water or' steam is mixed into 
the feed mixture to moisten the fee^jafrfcira. $3^&$f te^raWe' ^eleed'mlxture may be raised in the pre- 
' conditioner to^about 60°C to about .^0*G by we^As^r^e^jec^ffl^ in US patent 4.752,139. 

• Plainly. It is not necessary to use a preconp'itiop^. ^ f u _ ' . ' l '_ '* * 

The moistened feed leaving the precondtioner is then fed into an extrudeV.' The extruder may be any suitable single 
1 45 or twin screw, cooking-extruder. Suitable^extruo^p may be cb^ined ^Vn Clextral SA, Buh- 

ler AO. arid the like. During passage through the^x*|^ucjer, the rripist^ned teed passes through a cooking zone in which 
; it is subjected to mechanical shear ar^ heatedj forexarnpl^ up.tb a n^jHUrt iemperature of up to about 1 50°C. and 
a forming zone; The gauge pressure in the torrningzone feafeut,300 Rf^'tb abo^ id MPa asldesired. If desired, water 
or steam, or both, may be introduced intp,th* copiqnq zone. Oufir^'pas^age thrdUgh the'extruder, the starch source of 
- 'so- the moistened feed is gelatinised to provjde a.^ela&ised'rna^rw sftiicture 'primarily of starch, protein and chicory. 
: ' The^etatin^ed' matrix leaving the axlruder/is forced trvoupji^ suitSblatf^Wexa^^ a ole'as described in Euro- 
pean patent application 0665051 ;.the disclosi^re c^ wiiich is incprporat^ ^ fefei^ which has 

• a crdss : sebtional«hape corresponding to ftpuat pf the. orifice of fte ^ieHMveslhe die.' Depending upon the conditions in 
the extruder and the starch source used. ,tfjie shaped exWfete r ex^ndfe J to atf4t^ br le^SeV extent The shaped extru- 

55 date is then cut into pieces using Wades^The indrvid.ual pieces' are ;.^eTi;dr^iE^^if 'tfearecl. coated with protective or 
-flavburing agents, or both. - After cocJin^, 'the pieces may be r^cK^trrtb l suit^e : p^ the individual 

pieces may be formed into flakes and then dried.,,. , ','".<- ' jV '^7 ' 

Depending upon the ingredients used, the gelatinised cereal product riaV'be FiT the^rm of dried kibbles suitable 
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■ for yse as pet foods; r janded pieces suitable tor use in bteakfasi cereals , flakes suitable tor use in breakfast cereate, 
the like: *• \; 1 v u^. !.!A£?'-v} -. i '*.-.»■ :s^-.nt- 4 

It is also pa ■ ^ .0 produce a 'dried cereal product by mixing together water and the ingredients of cereal product; 
to* example in » > . 4>aitjcn^:.Thewet mixture may then be shaped into a desired shape; for example using shaping 
5 roGers. The s! v .iiccture-may then be baked in an oven;' for example at about 220°C to about 280°C for about 1 0 
minutes to ab>^ 1?teur. The dried cereal "product has the appearance of a baked biscuit 

If it is desired to produce a simulated meat product which may be used in canned pet foods, the processes 
described in US pw:ts 4,781 ,939 and 5, 1 32; 1 37 may be used. In these processes, a protein source, especially a meat 
material. t& emulsified. The meat material may be any suitable source of animal protein; for example the muscular or 
10 skeletal meat of mammals, poultry, and fish or meat by-products such as hearts, liver, kidneys, tongue and the like, or 
meat meals. Vegetable protein sources may also be included it desk ed. The exact composition may be selected accord- 
ing to cost and the desired flavour. The emuteif tcaton may be carried out in any suitable equipment 

The dried chicory is added to the emulsion. Also, if desired or needed, additional protein may be added to the emul- 
sion. The additional protein may be any protein source as mentioned above. The exact choice will depend upon avail - 
is tbili./, cost and payability. Usually about 5% to about 35% of the farther protein source is used 

If desired or required, fats may also be added to the emulsion. Usually the amount of fat in the emulsion must be 
cc: ri/oHed to tacflhaie processing and to obtain an acceptable product However, the meat material may well contain the 
desired amount of fats and hence adjustment may not be necessary. Typically at this stage the emulsion contains a 
maximum fat level of at out 25% by weight' Conveniently; the amount of fat in the emulsion is in the range of about 5% 
20. to * 5% by weight; more preferably about 7% to about 12% by weight The mass ratio protein to fat in the emulsion is 
pref etabty about 1:1 to about 7: 1 . If added,- the fats may be any suitable animal fats; for example fallow, or may be veg- 
efeUefats. < .- 

Additional ingredients such as sugars, salts, spices, seasonings, flavouring agents, minerals, and the like may ateo 
be added to the emulsion. The amount of additional ingredients used is preferably such that they make up about 1% to 
25 about 5% by weight of the gelatinised cereal product 

Water may also be added to provide from about 45% to 80% by weight moisture in the emulsion. If sufficient mois- 
ture is present in the meat material, water need not be added. 

Onre mixed, the emulsion is preferably fed through a vacuum stuff en or similar de-aeration apparatus, to de-aerate 
the emu'sion. This removes air which may otherwise cause disruption of the formulated emulsion product and reduce 
30 its msaMike appearance 

The smuSsion is then ted to an emulsion mill which subjects the -emulsion to rapid mechanical heating and shearing. 
Any suitable emulsion mill may be used, for example the emulsion mill disclosed in US patent 5,132,137. Other suitable 
emulsion mills are commercially available under the trade name of Trigonal and may be obtained from Siefer Ma chin en- 
fabrik GmbH & Co KG. Bahnhofstrasse 1 14; Postfath 101008, Veibert 1, Germany. 
35 The temperature of the emulsion is raised.to the desired coagulation temperature In the emulsion mill in a few sec- 
onds For example, the temperature may be raised to from about 100*C to about 120°C. Alternatively, the temperature 
may be raised to in the range 61 about 45 6 C'to about 75°C as described in US patent 5.132,137. Usually the mechanical 
energy generated in the emulsion mill will be sufficient to heat the emulsion to the desired temperature but this may be 
supplemented by the injection of s^emeatecTstearn.' ^ •<'■•• ■ - * *■' 

40 The heated emulsion leaving the emulsion milt is then transferred to a holding tube. In the holding tube, the heated 
emuisiof < coagulates while moving &6w;y along the bolcfing tube The residence time of the heated emulsion in the hold- 
ing tube is sufficient for the" smutsicn to have coagulated into a firm emulsion product upon reaching the exit of the hold- 
ing tube. *■ - - •>' ■--] vv - . 4 ' 
! The firm emulsion product leaving the holding tube is then transferred to a cutter where it is cut into chunks of size 
. 45 surtabi* fjr use in a pet food. The chunks'have the appearance and texture of meat. The chunks may be subjected to 
flaking if desired. The chunks may also be formulated into a chunk-in-gravy type of product 
1 Cther procedures for producing chunks »ve known and may be used; for example extruding afeed mixture, cooking 
the feed mixiu/e in a steam ov en, andtno cutting the o>oked extrudate into churiks. 

It rt is desired to produce a canned pet food in the form of a"meat loaf, a meat batter'may be prepared by emulsifying 
50 a suitable meat material to produce a meat emulsion. The meal materia) may be any suitable meat source, for example 
as Ascribed stove. Suitable gelling agents, for example' gums such as kappa-canageenan. locust bean gum. guar 
gum and xarthan gum may be added , to the .neat emulsion. Usually no more than about 2% by weight of gum is 
needed. The dried chicory is then added to the meat emulsion. 

Additional ingredients such as sugars, salts, spices, seasonings, flavouring agents, minerals, and the like may also 
ss be added to the meat emulsion. The amount of additional ingredients used is preferably such that they make up about 
. 0.25% to about 5% by weight of the meat batter. 1 '- r 

■ " " Water may also be added the meat emulsion to provide from about 70% to about 85% by weight If sufficient mois- 
ture is present in the meat material, water need not be addod. 1 ■ 
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The meat emulsion is then heated tore* temperature above about 65°C in : ^beer-cooker. Steam may be injected 
into the meat batter if desired. The heated meat emulsion is then again emulsi. ' ■ orovide a loaf batter and the loaf 
batter. maintained at a temperature atoye about 60°C until filling intocans xTlk . . ,f : ^ , v ; , 

It will be appreciated that the~geiatinjsed cereal ^product may.tie produceox vr n suitable process and not only 
those described,above. Other types : ofr oligosaccharides may also be^irwluded^i. ^gelatinised cereal product; for 
example fructo oligosaccharide and spy oligosaccharide. The soy ojigosaccharidestrtisjdae added in the form of soy 
meal. or other suitable soy source., , , ; . s . o ! . •* t «£ : * b9n? e t 

. The cereal products may be in any suitable form; forexample dried, semi-wet fetfyfet However, the matrix making 
up the cereal product must be gelatinised in order to remove** destroy the sesquiterpene compounds present in the 
inulin-containing plant material. ■• ■ • r. '-• .. .Vri-V. ■• y ...t: j ■ \r. H.«„s*»fr-, ,? ■; . . 

Specific examples are now descrfoedfor further aiucf/ation. >> v, . r :i?'-;n^'-' * =J.'i: i 

r>- ■•• ,■•■»■■ r s. i " vo^tiy ■•"•€. fi-:L' t>.*k." .- ; 
Example 1 t , .v*,.,;.;.. '&5^t a . . -c»i--te . 

A feed mixture is made up of about!58% by weight corn, about 5.5% by weight of corn, gluten, about 22% by weight 
of chicken and fish meal, dried chicory and salts, vitamins and minerals making upjthe remainder. Two levels of chicory 
are used; about 2.5% and about 5%, . Also, two commercial types of chicory are, used; ieroux staiTdard blend and Ler- 
oux Rubts variety. Both .types are commercially available on the French market from the Leroux company. 

The feed mixture is fed into a preconditions and moistened. The moistened teed leaving the precondrtioner is then 
fed . into an extruder-cooker and gelatinised. The gelatinised matrix leaving the extruder is force through a die and 
extruded. The extrudate leaving the die head is cut into pieces suitable for feeding to cats; dried, £.rd cooled to pellets. 

The pellets are fed to a panel of 80 cats. For comparison, the cats may choose between the pollets with chicory 
and control pe»ets which are identical except that they danotcontain chicory, The amount that sach cat eats of each 
type of pellet is monitored. The results are as follows: ■, - , \ - ■ < " . 
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ChlcoryType 

r . • '.Us :■ » 


Chicory level % 

v". '■: 


' Percentage consum- 
ing pellets containing 
^chicory 




1A 


Standard 


" 2.5 ~ ' 


: 




1B; 


fStandaidv- 


- 'J 1 ,L 5.9 t ,71 


. ^ 52 : ■ 




' IC' 


Rubis' •'• 


:! ' . 2>5 . 
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The results indicate that the pellets with chicoryrhave substantially thesame palatabtlity as those without. However, 
even more surprisingly, as the chicory .(^ent.inqreases, the paiatabjfity appears to increase j 

.The gut flora of the cats is analysed \?nd it is ieterrr^ned,that L b»ktobacteria^w increased while C. 

periringens counts have decreased^Furtteri feecal RM and odours are founo^fo have decreased. Energy and mineral 
digestibility have increased leading to a decrease in faecal volume. 

, The pellets are, crushed and extrac^ed/jmth^me^anol. by baling under reflux for 1 hour. The extract is twice parti- 
tioned between water and chkwform and santonin is addep; .The chkjrofprm phase is separated, dried and evaporated, 
The residue is dissolved -in,a mixture pf ; metr^pl.and chloroform and analysed using HPLC fa free sesquiterpene lac- 
tones. .The water phase is iWrttroi^rvfl column.and ojyepsytated cpmpounds.eluted from the coli mn using methanol. 
The eluant is evaporated, dissolved in water andcfr^ed.wrm^lulaseat/^C for 2 hours. Santonin is added to the 
hydrolysate and the mixture extracted w^ e^ ace^tata The mixture, is then analysed using HPLC for bound sesquit- 
erpene lactones. -. v , ■ r^v,^.. -r.^y r:-.. -v. \-r^ i> c ••«/ '-t/j, o> U : i*^-r. <• 

No sesquiterpene lactones are detested,, Smijar analysis, of the_chicary starting ingredient revels between 1 30 to 
. 350 ppm free sesquiterpene lactones and between 3^ to B^Oppm bound sesquiterpene lactones. •»■. > 

Example Z ■ , .... ; . .-p;'!.'? i- .<ip-j ■ riw > •? ir !?.': 'i.i'^iw ' • * 

. ■ - c. ■ --ibav-.« ^"•'"{.•.-.^ birw, n- e . sfS' .r».'*nUr.r 1st y> ' 

A trial is conducted using 30 dogs. The control foodjs the Frjskies;Menu r Energy product, which is dried dog food 
available on the market Two test foods are prepared; they correspond to Friskies Menu Energy product except that 
they include 5% by weight of chicory One test food contains the.Leroux standard blend chicory and the other contains 
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the Leroux Rubis chicory. 

The foods are fed to the pane! of 30 dogs. The amount that each dog eats of each type of food is monitored. The 
trial is then repeated. The results are as follows: 



Lxample No 

i. • 


Chicory Type 


Chiccry Jevel % 


Percentage consum- 
ing pellets containing 
chicory 


2A 


Standard 


5.0 


62 


2B 






69 


~ 2C ■ 


Rub's 


5.0 




2D 






89 



The results indicate that the foods with chicory have improved palatabflrty as compared to the control. In the case 
v of the standard chicory, the improvement is pronxmced. 
20 The gut flora of the dogs is analysed and it is dethroned that Wdobacteria counts have increased while C. 
qerfringens sp ate have decreased. Fur^er, faecal pH and odours ars found to have, decreased Energy and mineral 
digestibility have increased leading to a decrease in faecal volume. 

Example 3 

The amount ^ kestose, rrystose and fructosyl-nystose in the pellets cf example 1 is measured. 



Oligosaccharide 


Example 1A 


Example 1B 


Example 1C 


Example ID 


kestose 


0.04. 


0.08 . 


,. 0.04 




rrystose 


O.04 -. 


0.08 


0.05 


0.08 ; 


fructosyl-nystose 


0.04 


0.09 


0.05 


0.09 


Total 


0.12 


0.25 


0.14 


0.24 



The amount of total inuBn, kestose, rrystose and fructosyl-nystose in the two different types of chicory used in 
40 example 1 fc mensi irer!. On the basis of this determination and tl i amount of chicory added, a theoretical amount of 
kestose. nystose and fructosyl-nystose is determined for each pellet The theoretical, combined amounts of kestose. 
nystose and fructosyl-nystosa in the pellets are then comparer: to the measured, combined amounts. The theoretical 
amounts and the measured amounts are comparable indicating that little or no degradation of the kestose, nystose and 
. v.* fructosyl-nystose has taker, place coring extrusion cooking. 

45 

Example 4 

A feed mixture is made up of rice flour, wheat flour, sugar, mart vegetable fats, salt and about 5% by weight of chic- 
ory. The feed mixture if. foe! into a precondrtionsr and moisterwd. The moisJer-ed feed leaving the preconditioner is then 
so fed into an extruder and gelatinised. The temperature at the exit of the extruder is about 150°C. The pressure in the 
extruder reaches about 130 bar. The gelatinised matrix leaving the extruder is forced through a die and extruded. The 
extrudate expands upes- leevtng the die head and is cut into pieces of about 2 to 3 mm. The pieces are then dried to a 
moisture content of about 1% by weight. The pieces are in the form of a puffed breakfast cereal. 

The pieces are tasted by a panel of consumers and are found to have a good taste; comparable to a puffed break- 
55 fast cereal produced without chicory. .■-,.«. 
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Example $ - ' ' - 

•j . ■. , • ii AitA.^ , ^'iL^.J. , i !- . : 

A trial is conducted using 16 dogs. The control fboci is the FrtoWes'KenU f VftaJify product' which Is dried dog food 
available on the market. A test food is prepared which correspond to the Friskies Menu Vitality product except that it 
5 include 3% by weight of Leroux standard blend chicory. 

Eight dogs are fed the control food and eight dogs are fed the test food. Feces samples are collected from each 
dog. heated, tor 2 Hours at 30°C. and the compounds released trapped on a Tenax'tube. The trapped compounds are 
desorbed on a gas chromatograph. The levels of dimethylsulphide, dimethyldisutohide. and dimethyKrisulphide are 
determined as follows: 



Food 


Dimethylsulphide Area 


DimethyWisulphide Area 


Doriethyltrisutphide Area 


Control 


• 5731312 


1084439 


, 379164 


Test 


' 1719824 


48824 


43739 



The results indicate that the feces of the dogs fed the t~st diet have much reduced amounts of those sutfur contain- 
.r, y so ing compounds which are believe to cause unpleasant odors. ~ f * 

The levels of sho. I chain fatty- acids in the feces are also c^ermined by gas <i»rcrrta!6gra^ as fdicws: 



25 



Food 


Acetate Area 


Propionate Area 


Butyrate Area 


Total Area 


Control 


120 


66 


20 


207 


Test 


159 


91 


18 


267 



The results indicate that the dogs fed the test diet have higher levels of short chain fatty acids in the gut Short chain 
fatty acids are irnportant nutrients tor gut cells, the liver and muscles. An increase in the content of short chain fatty 
acids in the gut may result in an improvement in the health of the animal or human. ■„ r 

35 Claims J \ i . .;„.._ .... ...A .. . .. • 

; " ' * 1 ' *>" | ! J ' i 

1. A cereal product which comprises a gelatinised starch matrix which contains a plant material which is a source of 

inulin in an amount sufficient to provide at least about 0.25% by weight inulin, on a dry matter basis. 
- .4c Z i . A cereal product according to claim 1 in which the gelatinised starch matrix includes protein. : 
- <: ; ^ . 3. A cereal product according to claim t jt claim 2 which is a pet food pellet .'* .--*•' •* 

4. A cereal product according to claim 1 or c&tm 2 which is in 1 the form of expanded breakfast cereal pieces or break- 
45 fast cereal flakes. 

5. A cereal product according to any one of claims 1 to 5 in which the plant material is chicory or Jerusalem artichoke. 

♦ . ; • » . -.». . .. \ < . ' • • . *. ■ -c ..».d; : ; : •'»/-.» . » ■ ,' 

. < . 6. A cereal product according to any ont c^ daims 1 to 5 which comprises at least 0.5% by weight of inulin, on a dry 

* -. so,- .basis-.'! f . •■• ' ' ." " "'~ ' " : ' r,u f ' '' ? * 

.. , . 7. - A cereal product according to any *>f claims 1 to 6 which comprises at least about 0. 1% by weight of kestose. nys- 

tose and fructosyl-nystose. -■* "• ' v ■ i - * •»'-" >■ 

55 8. A process of preparing a cereal product which contains at least about 0.25% by waight of inulin oh a dry basis, the 
process comprising gelatinising a starch source, a protein source, and a plant material which is a source of inuJin, 
to form a gelatinised starch and protein matrix which contains the inulin. 
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a A process according to daim 8 in which the starch source, the protein source, and the plant material are extrusion 
cooked and then extruded 

1 0. The use a plant material which is a source of inulin in the manufacture of a gelatinised cereal product for increasing 
5 " . the digestibility of the cereal pi oduct 
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